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Histological Changes of Human Alveolar Bone Periosteal Cell Spheroids Upon
Exposure to Low-intensity Pulsed Ultrasound
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Abstract : We have reported that low-intensity pulsed ultrasound (LIPUS) accelerated periodontal wound
healing in experimental alveolar bone defects in dogs, however, the exact mechanism is unknown. Herein, we
attempted to determine how daily LIPUS stimulation might affect the cell form and bone matrix protein
expression in spheroids of human alveolar bone periosteal cells. Histological (toluidine blue) and immunohisto-
chemical analyses (osteopontin (OP) and osteocalcin (OC)) of spheroids were conducted after 1, 3, 7, and 14 days
of culture with daily LIPUS stimulation. Layered structures, distinguished by the directionality of the cells, were
observed in the spheroids from day 1, with the layered structures becoming indistinct over time in the order of the
irradiated side, non-irradiated side, and control. Immunohistochemical reactions indicating OP and OC production
were observed in the order of the core, middle layer, and outer layer of the spheroids. Furthermore, positive
reactions of OC and OP were seen over time in the order of the irradiation side, non-irradiation side, and controls.
In addition, funicular structures were observed in the core from the outer layer of the spheroids on the irradiated
side from day 1. These findings show that LIPUS irradiation promotes cell differentiation and changes the cell
direction within spheroids.
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L-ascorbic acid-2-phosphate (WAKO, KFR) B L ¥
10 units/ml penicillin (Gibco, USA), 10 pg/ml strep-
tomycin (Gibco, USA), 3.5 mg/ml D (+) -glucose
(WAKO, KFR) Om#IREIZRZ L) ehThziR
Jn L 72 a-Minimum Essential Medium (a-MEM :
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COFIZBVTA U FaxX—FHIZTHEL, 1L
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11o726

2. 27104 R{ES
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X 5 W%LW$®Op%ﬁﬁﬁw#%%@
(a) lHHOEB %R, (b) SHHOERBEHE, (¢
SHHOBE, (d) 7THHOEE, (e) THHOHRE, 6
7THHO®ERE, (9 4HH®FERE, (h) 14 HBEOHRE, (1)
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(S: %8 M:HE D:ER

HESTE AR o> OP SRl Lo detay
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(a) 1 HEOZRE 2 SERE, (b) SHAOZEEEHE, (o)
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vHN
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(S: g M: @ D:
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(g) 14 HHDO®EE %R,
)
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(X 7bc)s 7 HHTIX OC SRIERMERIEAERE, HE
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e)o 14 HH Tix OC B s b OP 5 b ik K
& & R 3B IZ B W CRIBOMILIZEEE IR b h
72 (M7fg)o T72, 14 HHOERE CIXIRGHRAER, 1
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2 OC Sl USER

1HH 3HH 7THH 14HH
arhra—y 0.02+0.29 0.11+0.16 0.01%0.02 28.75+23.67
# e TR VAR 0.01£0.02 0.05=0.09 13.32+6.50%%  26.21= 8.04
JER BIPU VA 1.28 £2.56 21.93+£5.83* 511+1.56 232+ 2.69
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